
1. Compute
F (s) = L {2t2 + 5e2t sin(2t)}

(a) F (s) =
4

s3
+

10

(s� 2)2 + 4

(b) F (s) =
4

s3
+

10

(s� 2)2 + 2

(c) F (s) =
2

s2
+

10

(s� 2)2 + 4

(d) None of the above.

2. Which of the below is an appropriate form for the partial fraction decomposition of

F (s) =
s3 + 2s2 + s� 1

(s� 1)2[(s+ 1)2 + 4]

(a) F (s) =
As

(s� 1)
+

Bs+ C

(s+ 1)2 + 4

(b) F (s) =
A

(s� 1)
+

B(s� 1) + C

(s+ 1)2 + 4

(c) F (s) =
A

(s� 1)
+

Bs+ C

(s+ 1)2 + 4

(d) None of the above.

3. Which of the following is incorrect?

(a) L {cf} = cL {f} for any constant c.

(b) L {f 0} = sL {f}
(c) L {eatf(t)} = L {f}(s� a)

(d) More than one of the above.

4. Compute
F (s) = L {t4 � 2t2 � 2 sin(

p
2t)}

(a) F (s) =
24

s5
+

2

s3
+

2

s2 + 4

(b) F (s) =
24

s4
+

2

s2
+

2
p
2

s2 + 2

(c) F (s) =
24

s5
+

4

s3
+

2
p
2

s2 + 2

(d) None of the above.

2

Chart :

= 2 L{t'} + 5L {étsinczt)}

= 212¥) + 5 (
2

(5-212+4)
= 4%+1%+4

Correct form :

BFls) = A- +

¥,
+

CLSH) 1- 2D

G- 1) (stift 4

Memorized formula :

L{f) = shelf} - fed

chart :

Fcs) = LET"} -21ft} - 2L{sincrzt)}

= 4!

Is
- 21¥, ) - 2%+2 )

= 24 4- Note : The intended answer was (c)
Js

-

Js
- }E÷

which is incorrect due to a

sign error. Answer (d) is

therefore correct .



5. Compute,

f(t) = L �1

⇢
6

(s� 1)4
+

2s

s2 + 4

�

(a) f(t) = t3e�t + cos (2t)

(b) f(t) = t2et + 2 cos (t)

(c) f(t) = t3et + 2 cos (2t)

(d) None of the above.

6. Use the following trigonometric identity

sin(2x) = 2 sin(x) cos(x)

to compute the following
F (s) = L {cos(2t) sin(2t)}

(a) F (s) =
4

s2 + 16

(b) F (s) =
2

s2 + 16

(c) F (s) =
2

s2 + 4

(d) None of the above.

7. Using the method of undetermined coe�cients, what is an appropriate form for the particular
solution to

y00 + 2y0 � 3y = 2tet sin(t)

(a) yp(t) = (A1t+A0)et cos(t) + (B1t+B0)et sin(t)

(b) yp(t) = (A1t)et cos(t) + (B1t)et sin(t)

(c) yp(t) = (A1t+A0)et cos(t)

(d) None of the above.

8. Find the solution to the following di↵erential equation.

y00 + y = 2et, y(0) = 1, y0(0) = 0

(a) y(t) = et � sin(t)

(b) y(t) = et � cos(t)

(c) y(t) = e�t + sin(t)

(d) None of the above.
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Chart :

=L
"

{ 6

G- 1)4} + 2L
- '

{
s

SZ +4 }
= Éet t 2 costt)

⇒ d- sin 12×1 = Sink) Cosa)

let ✗ = 2T

tz sin 14T) = sinkf) CosHt)Chart :

So
, L{sinttlcoslzt) }

=L L{ sin 141-1} = 2-
5+16

Solution :

see other page

solution :

see other page



#>
From memory :

Aux Eqn : r'tzr -3=6+376-11

roots ! r= -3,1

Pmlt) -_ 0
,
Qnlt)=zt

,
K=ma×{0,1 } =L

✗ = 1,13=1 , ✗ tip =/+ i Nod a root ⇒
5=0

⇒



#8

'
Laplace Transform : 3

Inverse Laplace Transform :

L{ y"+y } =L {zet } Since -1=1
,
13=0

,
C. = -1

[SZY - su) - o ] t Y = 2¥)
4- ÷ -

1-
(5+1) Y - S = ⇐ 52+1

15+114 = ⇐ + s

yet) =L
-'

{¥ - £+1 }
Y =

2+5 's
-D= A- + Bstc

yet ,
= et - Sin/t)

(s- 1) (5+1) Is - 1) sat /

2
Find coefficients :

chart :

⇒ 2 1- Sls-1) = A (5+1) + Bsls- 1) 1- CCS-1 )

plug in 5=1 : 2 + Sco) = A (1+1) + Bio) 1- Clo) ⇒ A-=/

plug in 5=0 : 21-01-1) = / (0+1) + Bco) + CC- 1) ⇒ C= -1 memory:

plug in 5--2
: 21-211 ) = I (5) t BKKD + C- 1)(1) ⇒ 13=0 L{f

"

}=L{f} - Sfio) - f-
'

co )



9. Compute,

f(t) = L �1

⇢
3s� 1

(s� 1)(s+ 1)

�

(a) f(t) = et + 2et

(b) f(t) = e�t + 2e�t

(c) f(t) = et + 2e�t

(d) None of the above.

10. Determine the Laplace transform of the following function:

f(t) = t cos(t)

(a) F (s) =
s2 � 1

(s2 + 1)2

(b) F (s) =
1� s2

(s2 + 1)2

(c) F (s) =
1

s2 + 1

(d) None of the above.

11. Listed below is the Laplace transform for hyperbolic sine,

L {sinh(↵t)} =
↵

s2 � ↵2
.

Use the above formula to determine the Laplace transform of the following function:

f(t) = e4t sinh(2t)

(a) F (s) =
(s� 4)

(s� 4)2 � 2

(b) F (s) =
2

(s� 4)2 � 2

(c) F (s) =
2

(s� 4)2 � 4

(d) None of the above.
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Chart :

%÷s+n=¥, +¥"
⇒ 3s -1 = 1-(5+1) + BCS-11

plug in 5=1 : 2 = 1-(2) ⇒ A = I

plug in s = -1 : -4 = BC-2) ⇒ 13=2

Él%¥s+,} =L
"

#1+21%+4}
= et + zét

Chart :

memory :

L{ tnflt) } = 1-15 &÷nL{f) is)

L{ tlcoslt)} =L- n'% (E)
= - (541)111-5125)

⑨+1) 2

=

z

memory :

L{eatfctl} =L {f) Is-a)

L{éltsinhlztl} =L {smhlztl} Is-4) =

2

Is-412-4



12. Find the partial fraction decomposition of

F (s) =
s2 + 6

(s+ 2)(s2 � 2s+ 2)

(a) F (s) =
1

s+ 2
� 2

(s� 1)2 + 1

(b) F (s) =
1

s+ 2
+

2

(s� 1)2 + 1

(c) F (s) =
1

s+ 2
+

1

(s� 1)2 + 1

(d) None of the above.

5

Complete the square
:

S2 -251-2 1- I -1

= 52-25+1 + (2-1)

= (S - 1)2+1

52+6
= ,¥_, + Bls-Dtc

(51-2) (5-251-2) [G-15+1 ]

⇒ 52+6 = A [15-15+1] + Bls-Dcstzst CISTZ)

plug in 5=-2 : 10 = A ( lo) ⇒ A =/

plug in 5=1 : 7 = I [0+1] + B lost (B) ⇒ c- 2

plug in 5=0 : 6 = I [11-1] 1- Btl)(2) 1- 2. (2) ⇒ 13=0


